The paper describes an outbreak of swine influenza, which was the first H1N2 outbreak confirmed in pig farm in Poland. The outbreak occurred in October 2011 in the farrows to finish farm, first in the fattening units, and subsequently in the reproduction and weaning sectors. Samples of the lungs taken from dead gilts were tested by the use of real time and multiplex PCR, sequencing, and virus isolation methods. The amplification of the genetic material extracted from the lungs confirmed the presence of the M1 gene sequence of type A influenza virus. Using multiplex PCR, the bands of 241 bp, typical for HA1 human-like type, and of 791 bp, typical for NA2, were demonstrated. The new isolates of swine influenza virus, named A/swine/Poland/15817/2011, were obtained in embryonated SPF chicken eggs and MDCK cells. Phylogenetic analysis of the HA and NA genes of the isolate revealed that the virus is of human swine linkage closely related to European human-like viruses. On the basis of such results, it can be stated that A/Swine/Poland/15817/2011 is a new swine influenza virus, representing the H1N2 subtype strain, which emerged in Poland.
Swine influenza (SI) is considered as one of the most prevalent viral respiratory diseases of pigs of substantial importance for the economy of swine production sector and public health. The primary economic impact is related to retarded weight gain resulting in an increase in the number of days to reach market weight (14, 22, 23) . The impact on public health is connected with zoonotic potential of influenza viruses transmitted from pigs to humans (9, 20, 21) .
Two forms of SI occur in swine: epidemic and endemic (11, 22) . In the epidemic form, the clinical picture is usually characterised by a sudden onset of fever, coughing, sneezing, nasal discharge, breathing difficulty (tachycardia or dysponoea), lethargy, anorexia, and decreased appetite (22) . The virus quickly moves through all phases of a farm with rapid recovery, if there are no complicating factors, such as secondary bacterial infections, which occur very often and exacerbate the clinical signs (11, 13) . Morbidity rates can reach 100% of the population, while mortality rates are generally low (around 1%-4%) (22) . In some instances infections might be associated with reproductive disorders, such as abortion (14, 23) . In the endemic form, clinical signs may be less obvious and not all pigs may demonstrate typical clinical signs of the infection (22) .
The aetiological agent of SI is the swine influenza virus (SIV), a type A Orthomyxovirus with the genome consisting of eight segments of a singlestranded RNA of negative polarity. The SIV strains are further subdivided and typed based on their major antigenic determinants i.e. the surface glycoproteinshaemagglutinin (HA) and neuraminidase (NA). Three SIV subtypes: H1N1, H3N2, and H1N2 are currently circulating throughout pig populations worldwide (1, 4, 6, 10, 22, 31, 32) .
In Poland, the monitoring programme for SI was initiated at the end of the 90s (16) . From that time, over 40,000 pig sera were tested and 67 SIV strains were isolated from clinical outbreaks, which occurred in 138 Polish swine herds between 1998 and 2012. Most frequently the H1N1 strains were isolated from SI cases; however, in 2008, the H3N2 strain was obtained for the first time (17) . Till November 2011, no H1N2 SIV was detected in the herds.
The aim of the paper is to describe an outbreak of SI, caused by the H1N2 virus, which occurred in Polish swine farm. According to the available information, this is the first H1N2 outbreak in Poland and in Eastern Europe.
Material and Methods
Description of the farm. An outbreak of SI occurred in the farrows to finish pig farm located in Kujawsko-Pomorskie voivodeship in which SI has never been observed before. The basic herd in this farm consisted of 115 sows and 10-15 gilts of Polish Landrace and Penarlan breeds. Batches of 16-17 sows were formed every three weeks. The production was in all in-all out procedure with a thorough cleaning between batches in the reproduction sector, while in the fattening units this procedure was not applied. The piglets were weaned at 28 d of life. The mean number of piglets born per sow was 11.6 and mean number of piglets weaned per sow was 10.4. The farm was producing 2.3 litters per sow per year. The annual production of the farm reached approximately 2,600 fatteners.
The farm consisted of three buildings with a mechanical ventilation system. There were 35 farrowing pens available in the units for delivery. Seven days before partum, the sows were moved to individual farrowing pens.
Feed and water were dosed automatically. Pregnant and nursing sows were fed individually, according to the time of pregnancy or number of piglets. Weaners and fatteners were fed ad libitum with dry feed.
Complete management and health data for the sows and their offspring were maintained. Laboratory examination confirmed that the herd was infected with Mycoplasma hyopneumoniae (Mhp), Pasteurella multocida (Pm), and Bordetella bronchiseptica (Bbr), and was free from porcine reproductive and respiratory syndrome virus (PRRSV).
The basic herd prophylactic programme consisted of vaccination against erysipelas, parvovirosis, atrophic rhinitis, and colibacillosis. The gilts were additionally vaccinated against porcine circovirosis type 2 (PCV-2). The prophylactic programme for piglets consisted of vaccination against Mhp and PCV-2. Additionally, within 10 d after weaning, amoxicillin and colistin were administered. The antibiotics were also used in the fattening units. Amoxicillin was used within the first 7 d after transferring the weaners to the fattening sector. Doxycycline was administered 3 weeks later.
Laboratory diagnosis. The lung samples taken during post mortem examination from diseased gilts were tested using molecular (real-time PCR and multiplex PCR) and virological methods (virus isolation and titration). In each examination appropriate controls and reference materials were included.
RNA extraction. Viral RNA was extracted by means of commercial RNA Total Isolation Kit (A&A Biotechnology, Poland), according to the manufacturer's instruction.
Real time PCR (RT-PCR).
The viral RNA was first used for partial amplification of the matrix (M) gene of SIV using a QuantiTect Probe RT-PCR Kit (QIAGEN) and RT-PCR machine (Stratagene MX3005P, Agilent Technologies, USA), using primers, probes, and protocol described by Slomka et al. (27) .
Multiplex PCR (M-PCR).
The RNA samples with positive result in the first test (RT-PCR) were examined in conventional M-PCR with three sets of primers, carried out to detect fragments of HA1 and HA3 of human and avian origin and NA1 and NA2, and finally for evaluation of the virus subtype. M-PCRs for HA and NA genes were performed separately using One
Step RT-PCR Kit (QIAGEN), following the protocol described by Chiapponi et al. (5) .
Virus isolation. Simultaneously to the molecular subtyping, samples of the lung with a positive RT-PCR result were homogenised and used for virus isolation in the allantoic-amniotic cavity of the embryonated SPF chicken eggs and MDCK cells according to classical methods. Three passages were done. The TCID 50 titer of the isolate was estimated in MDCK cells according to standard procedure.
Sequencing and phylogenetic analysis. The amplified PCR products were sequenced in Genomed S.A. DNA analysis service (Poland). The nucleotide sequences were compared initially by the use of the clustal W alignment algorithm method. Phylogenetic trees of each gene were determined with NeighbourJoining method using MEGA 4 software. Sequences distance was analysed with Megalign unit from Lasergene software.
Results
Description of SI outbreak. The first symptoms of respiratory tract disease were observed in the fattening unit in October 2011. Mostly, a sudden decrease in appetite and cough were observed. Moreover, five animals of 80 kg of body weight (b.w.) suddenly died. Signs of influenza-like pneumonia were evident during necropsy. Treatment of sick pigs was initiated and consisted of sodium salicylate (at a dose of 1 g/20 kg b.w.), administered for 3 d, and doxycycline administered for the following 7 d (at a dose of 12 mg/kg b.w.).
About 7 d later, the symptoms of influenza were observed in the reproduction units located about 50 m from the fattening sector. Mostly, fever (about 40.8-41.5 o C) and lack of appetite were evident in single gilts, which were introduced to the herd about a month earlier, after quarantine and acclimatisation. Some of them were already pregnant and some were post insemination only. The individuals with the most severe disease symptoms were treated with anti-inflammation drug (tolfenamic acid, at a dose of 2 mg/kg b.w.) and antibiotic (amoxicillin LA, two doses of 20 mg/kg every 48 h). Two of the treated gilts died. Local inflammation focuses were visible during the post mortem examination. The lung samples were separated and sent to the Department of Swine Diseases at the National Veterinary Research Institute in Pulawy (NVRI) for the laboratory diagnosis. Health problems and reproduction disorders were observed during the following 2 weeks. The effectiveness of mating and the number of febrile sows aborted between 25 and 50 d of pregnancy were increased. Additionally, the farrowing rate decreased from 87% (evident in September) to 64% (in October). In November, the farrowing rate was still lower than before infection (75%). In December, the farrowing rate reached a level close to that evidenced before infection (83%).
Within the next few days, flu-like symptoms were observed in weaning sector. In this technological group, there was approximately 2-fold increase in piglets morbidity (from 2-2.3% to 4-5%), which was observed for the following 2 months. A significant increase in mortality index was additionally visible among fatteners (from 2% to 5%). Moreover, the number of poor doers significantly increased.
It was decided to initiate a mass vaccination of basic herd against SI. An inactivated trivalent vaccine (RespiporcFlu 3, IDT, Germany) was administered according to the producer's recommendation. A significant improvement in the health status and production parameters was observed from December 2011.
Lung samples submitted by the farm to the Department of Swine Diseases at NVRI for laboratory diagnosis showed diffuse, dark red inflammatory foci typical for SI, without distinct demarcation line from healthy tissue.
Amplification of the genetic material extracted from the lung samples confirmed the presence of the M1 gene sequence of type A influenza virus. The result of the RT-PCR is presented in Fig. 1A and B .
Due to the positive signal in RT-PCR, molecular subtyping and virus isolation were undertaken simultaneously. Using M-PCR, the bands of 241 bp typical for HA1 human-like type and of 791 bp typical for NA2 were visible. The result of the molecular subtyping of HA and NA genes are presented in Fig. 2A and B.
This was the first case of H1N2 subtype of SIV evidenced in laboratory examination of samples submitted from clinical outbreaks in Poland. 
Discussion
Swine influenza is a wide spread important viral disease of porcine respiratory tract. It is considered that SIV may be responsible for up to 50% of acute respiratory disease outbreaks in pigs (13) . Other pathogens, including PRRSV, Aujeszky's disease virus, Actinobacillus pleuropneumoniae, Mhp, Pm, Bbr, etc., may cause respiratory disease in pigs; however, most of them are characterised by other signs that do not mimic SI (13, 22) .
The epidemiology of SI has become increasingly complex over the last years. All three SIV subtypes are currently circulating in swine populations worldwide; however, the origin and genetic and antigenic composition of the strains differ significantly between continents (4, 10, 12, 26, 30, 32, 33) . In Europe, the H1N1 SIV having an entirely avian genome is predominant (4, 15, 26, 31) . According to Kyriakis et al. (12) 48.3% of SIV isolated from 2006 to 2008 in European countries were identified as H1N1, 21.3% as H3N2, and 29.6% as H1N2. Regionally, all three SIV subtypes were isolated from pigs in Belgium, Italy, and Spain, while no H3N2 virus was found in UK and France (4, 5, 11, 12, 15, 30) .
In North America H1N1, H3N2, and H1N2 SIVs are also enzootic, but their origin and evolution differ from that of the European viruses and several different genotypic variants of reassortant viruses have been isolated from pigs (24, 32) . In Asia, the situation is even more complex as, in addition to the above viruses, Eurasian avian-like H1N1 SIVs are present (1, 6, 7, 10) .
The first isolation of an H1N2 virus from pigs was recorded in the Brittany, France, in 1987 (8) . It resulted from reassortment between avian-like H1N1 and human-like H3N2 SIVs. These strains did not spread to other regions. Later, another distinct lineage of human-like H1N2 viruses, so-called second generation H1N2, became widespread in European pigs (3). They derived following triple reassortment between a human H1N1 virus from the 1980s, from which they obtained the HA, the swine H3N2 virus from which they obtained the NA, and the avian-like H1N1 SIV from which they obtained internal protein genes (3). Those strains have been first isolated from pigs in the UK in 1994 and subsequently they spread to other countries in the following years (2, 15, 18, 25, 29, 34) . They have been infrequently isolated in Italy and France since 1998 (11, 18, 19) . According to Van Reeth et al. (31) the seroprevalence rate for H1N2 was higher than 50% in Belgium and Spain (57.8% and 52.8%, respectively), 32.1% in Germany and lower in Italy (13.8%). Moreover, there are also reassortant viruses, similar to the prototype H1N2 strains, but instead of a human HA they acquired the 'avian-like' HA from H1N1 SIVs. For example in Denmark, all H1N2 viruses found are reassortant descendants of 'avian-like' H1N1 and 'human-like' H3N2 SIVs (28) .
The nature of SIV pathogenicity is multifactor and multigenic, therefore, SI may have different clinical pictures. On the basis of the results of serological and virological monitoring studies it can be stated that infection is more frequent than an acute disease (12, 14) . The disease is highly contagious and therefore it is considered as a herd disease (11, 12, 14, 22, 31) . The susceptibility of infected pigs to SIV-induced signs and lesions correlates with the age of the animals and depends on the superior response to the virus. The prevalence and incidence of individual subtypes also vary from one country to another and between different technological groups (12, 22) .
All three subtypes may be associated with signs of respiratory tract inflammation (11, 12, 13, 22, 31) . Occasionally, especially in the immunologically naive population, the disease could have a dramatically severe course resulting in high mortality rates in different age/technological groups of pigs, as well as reproductive disorders, including abortions in all pregnancy periods (14, 22) . Such outbreaks of SI were also observed in Polish herds (23) .
Serological examinations for SI have been conducted in Poland since 1998. From the results of our long term monitoring studies, it is clearly evident that H1N1 subtype is the most prevalent is Polish herds (17) . Moreover, based on M-PCR results it was demonstrated that up to 2008 all clinical disorders connected with SIV outbreaks were caused solely by the H1N1 subtype (17) . From 67 Polish isolates of SIV obtained from 138 farms between 1998 and 2012, 64 (95.5%) were subtyped as H1N1, two were characterised as H3N2 (3%) and one, named A/Swine/Poland/15817/2011, newly isolated in November 2011, as H1N2 (1.5%). Moreover, the results of the study demonstrate that the Polish isolates, cocirculating in both time and region, have a very high nucleotide homology and are closely related to Spanish, French, and Hungarian SIVs isolated over the last ten years (17) .
Based on the results of indirect monitoring for H1N2 prevalence in Polish herds, it may be stated that our pigs were infected with H1N2 SIV since the first testing (16) . Between 2002 and 2008 the amount of pigs' sera with antibodies against this subtype reached about 4%-5%. Since 2009, an increase in seroprevalence to the mentioned virus has been observed, up to 25.5% in 2011. Regardless of such a tendency, up to November 2011, no H1N2 subtype virus was isolated from pigs with clinical signs of SI.
In summary, it can be stated that A/Swine/Poland/15817/2011 is a new SIV strain, representing the H1N2 subtype that has emerged in Poland, and according to our knowledge, the first H1N2 isolate in Eastern Europe.
